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Abstract 



Fusible and heat-curable solid materials based on condensates with a viscosity minimum of 10 mPa.s to 
150 Pa.s in the range 50-200 deg C, derived from hydrolysable silanes (and possibly also hydrolysable 
metal compounds) containing groups which enable further condensation and also non-hydrolysable 
organic groups. Fusible and heat-curable solid materials comprise condensates (K) derived from 
hydrolysable silane(s) and optionally hydrolysable metal compound(s), with central atoms (M) linked to 
groups (A) which facilitate further condensation of (K) and with non-hydrolysable organic groups (R) on 
at least 70% of the atoms (M), these groups (R) being partly replaceable by complex^forming species 
coordinated with (M). The viscosity of (K) passes through a minimum value of 10 mPa.s to 150 Pa.s in 
the range 50-200 deg C. Independent claims are also included for (a) a process for coating substrates 
with coating powder based on these materials; (b) a process for the production of these materials by 
controlled hydrolytic condensation of hydrolysable silicon compounds and/or corresponding silanols with 
some non-hydrolysable groups (R), optionally with hydrolysable metal compounds, to give condensates 
with the above viscosity characteristics, followed by removal of any volatiles. 
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cm3(D¥-i%mm fc d= 20-1 00 /i m(7)fiJ£#*] £ t o«14l»^£^fco MfetltfM:: 

3-fo«it mm<D^-o-T)isxzfis— is> (wi- — esbm) 

l\ TJUH-^A/U^U (Al 99.5J±5itt±. T U t±#®;S1±^J (Almeco ( 

77U£x^A/**;U£. ^;;t^-^>4 3 130°CT?20^^7jnMiiLfco t#£>*if_ 
ffiJfttT?2llBfc»* 10-20 |/mfl>ajBtl*. «*ifc:8H*14£*rr* (Gt 0/K TT 0/1 

) o 

[004 8] 
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mmm i 

24.44g (0. 1mol)£Dv^x^;Uvpi h^yv7> (DPDMS) 24. 63 g (0. 1mol 
)0>[j3-(3, 4-i/KJFvv^PAJpyji,)ifjH h'J> h + vv7> (ETMS) lz 

^aSMrA-v ^**ife7K'J (t*77i/-;L,A-3-xt^nntKU » (Mnfc 
J:-?-1075) <D26.88g(0.025mol)$^*roiP>Lfco &M5#& % 
fc (S**A) o MfirLT;1^!telB^JalT(7)«k5l=ilS!iLf= : 11.61 g (0. 1mol) CD 
7^ >I££18g(D0. 1N HCI(C^L<tt^L^^b'>M-ro^PLfco ^JPl^jfc 

[0 0 4 9] 

ft fcj i c l tz t&m fa it a i * ii mm t u o „ ± ^ £ 4o°c -e s *t ee * ^ 1 o - 20 

mbai\ 0.5B*|UL □ — £ 'J — x/<tK U— £ — TfftJS U lETt* (7mbar. 45°C 
) ttSK*-— ?>*5l$IH]|5Jft3-e\ Lfc (U-vhTtX xU^-tz>M 

) 0 zfllcfcy, 10 Pa. s(D^Sft/JMIfccfcl>*93 0 C(Dl!ll^S. 1 . 29 g/cm3(D¥ 
±£) m JS fc cfc l>*20-1 00 jw mfl> *i Jg#*7 £ t, o 3iESj14f»5fc £ . »»»f1MZ3fc I 

4^v&mts mm<D^-=LT)is*zfis-ii> ^v-t — esbsd £m\ t 

;U5=.-*A/<*;U (Al 99. 5J±Stt± N T;U±i 'J ttJHBJSttffl (Almeco 

z^A/U^I/^, *f35E^-— ^>^130 o C-t?20^»PMSL/i„ f&£*lfc«*tt 
taiflftlJ 10-20/i mttttlBttt* «4xfc»*te£*r*-<6 (Gt 0/K TT 0/1) 0 
[0 0 5 0] 

24.44g (0. 1mol)CDv?x^Uvp< h + vv7> (DPDMS) 24. 63 g (0. lino I 
)<D[0 -(3,4-i/K+vv^ p^v;Wif;H h U * h + vv7> (ETMS) |c 

KMSlLfc : 11.61 g (0. 1mol)(7)7U-r>i^$18g<7)0. 1N HCI L 
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[005 1 ] 

^PLfco S&fcilc&i^ Mjai?4B#|HjflM*$jg6i+fco KffcB#M#ilM)n"*-5£:* 
ft *D I ~ # £ L / z B ffi « I ± 3 L * @ ff* <fc o * b o £ 4$g $ 4 0 °C t? ft $1 EE * fa 1 0 - 2 0 
mbar, 0. 5B#|HK □ — * 'J — x/<tKL/— THMU MEETt? (7mbar, 45°C 
) **3iE^— ?>*5H#|U]ftfl|£-fei\ tfrttlc^Lfc (l/*/Kf^k x 'J >? -tz >M 
) o Z^lZcfcy. 13.3 Pa. s(7)^Jt»/h<itfcJ:t>*102 o CCDMtfi?;^S. 1. 29 g/cm3(7) 
¥£j^J£fc «fc 1X20-1 00 matt Jg*HT $ 4, o0Eift14t»5fe £*#fc„ »ltt*f^l=3fcL^ 
■C, ds c^/rlCct y SEE $*i<5 K^[iS^t:t»l)^^o 0 I£zi — 

>^t»3fcl±, tifflCD^" zl7;UX^U-±T> ESB«) 

T;U=~OAA^;U (Al 99.5EEMtt_h. M ttMStttfJ (Almeco (Sft 

5 - H7A/\°^;u^. *f3tt^— ^>*i30 o c-e20^MM?iL/io mztitz^m 

®E.vmBMtj:mz -\o-2o um<D&mit. mtttzmm^^-r^ (Gt o/u tt o/d „ 

[0 0 5 2] 

H»J 9 

24.44g (0. 1mol)Ov7i -iby> h4vv7> (DPDMS) % 5. 44 g (0. 015mol) 
Ot'A J- h7>f^vva^> (BGTS) 

, 6. 54 g (0. 03mo I ) (D t° □ 'J hi8— *ft7K4*U &t>*3. OOg (0. 05mol) *-C(DSi02(1 
0. OOgCDOrganosoi (ftMfflR) (2-^P/\V — v 'J t) 7;U. yjHfO>Si02^ 
M=29. 9%. aVi;H) 24. 63g (0. 1mol)(D[yS - (3, 4-X/K^vv"j7 
Jpv;u)x^;u] h'J* h+vv7> (ETMS) i:SST?a L < Ltetft> : MQ L 

[0 0 5 3] 

40°CT-ft$tE±l 10-20 mbar. 0. 5B#RSk p-^J-i/^U-^-tMiL, & 
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J±TT? (7mbai\ 45°C) Wfc*—Z?>tpmm$zm£l*. M^f&Lfc (U^Kt"' 
tf;U, x'J>7-tr>§!{) o CtLlcJ:y s 80frb95 Pa. s(D5|&Jtf|/]MtfcJ;tf957^b1 

—tils i1<fi- ESB^) &mi\ T^5-^A/^^U (Al 99. 51±®tt_t. 7 

fr-h 'J 13eJ^®;§14£iJ (Almeco (gfiM!) , ^>^r;uM) -efTOI) Izlfffiftl" 
1*L5^ 0 3—7-* >^Lf:7Jb5-^A/UW^, St;^—?^ 120 7^1 
50°C T? 20fr b 1 20^1 An f^^Q 3 L tz 0 % h *i tz ffi*tt Tit & M £ 1 0-20 ju m<7) 
flllis ffitifrf^ti^^-T^) (Gt 0/K TT 0/1) 0 
[0 0 5 4] 

mmm 1 o 

24.44g (0. 1mol)(Dv?x h + vv7> (DPDMS) s 2. 3 g (0. 01mol) <D 
Kt"7J >V7J;U/K>lf (DD) % (0. Imol) *-e<Z)Si02(20. 00 g (^Organosol 

(fiSI) (2-^p/^y— ;u**>y *v*;Us v";u^(DSi0 2 ^M=29. 9%, /Wx 

JUt) ^;MT?24.63g (0. 1mol)<D[/3 n^v^x^ 
;u] h'J^ h+v->7> (ETMS) lz : ML<MWLtiitfibmnLtz OHi^A) „ 3£ 
nLXm^m^iHT<D^5lzmmLtz : 11. 61 g (0. 1mol)(D 

^[sj ^m&&L<mWLfj:£><^<l>w?^mQLtz 0 }%Mz#.l^X*s MTM0# 

m s mmtt c & * -earn fc . 

[0 0 5 5] 

10-20 mbar, 0.5B#f B 1 s u— $ y — xA/Kb— £ — "CAIS U MEET 7? (7mbar 
. 45°C) »31E*— ?>*5B*IWttJ*£-e\ BH*lc#Lf:: (U^Kft*;k x 'J ^7 
-fe>S[) o Ztll^cfcy, 6.5fr«b10 Pa.sCD^^«/J^^t*5J:^>*907^)^<i100 o C(7)|BllI 
a>iSM¥;M* 1. 29g/cm3(7)^^^Jtfcc):l>lO-100^m(D*i^^^^^o^tb14l» 
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ESBM) £ffll\ T;U5-«t7A/<*;U (Al 99. 5J±Mtt±, TJUrt'Jttl?- 

®;£t4$'J (Almeco (S&ftft) . ^^"r)^m T*m9&W lc»«WlcS6flr L 3 & 

b120^JiDWL/co ^e>*Lfcffi»14r3IW£i:J¥$ 10-25 jumoaiBII*. «*i 
fcSH*te£fr*-<6 (Gt 0/K TT 0/1) o 
[0 0 5 6] 
HWJi i 

24. 44g (0. 1mol)0)v?xxjUv^ h4vv7> (DPDMS) &tf3. 00 g (0. 05mol 
)*-ca>Si02(10.00gO)0rganosol (fiftAfll) (2-^P/^-;^v'J*y;k 
V';U*(DSi02#M=29. 9%, /Wx;uSl) 24. 63 g (0. 1mol) <D [/S - (3, 4-x 
/K*vv?n^^;U)x^;u] hU* h*vv^> (ETMS) |cfjg-C*L<«iff 

tzmmmmiz* n. 61 e (0. imooo^w >&£»L<*#Lfc/><£ij>fi-r-3is 

o 

[0 0 5 7] 

$C L < Hitt&tf*)^ LftA<€>, ;l^Alz;I^B£-;irf o30#m±lz;b/-:: y 

lc % «*0lzS«ELfc»»j«l42M<j: % /;H=^bLf=o ±/&^£40°CT:-Jt**J±*)ft] 
10-20 mbar, 0.'5fl#H* P-^J-i/^l/-^-t«U &ETV (7mbar 

» 45°o »3se^-— -?><p5mmnm£i±. &m~mLtz cu^ K^t*;^ 1^ 

o ZtilZcfcy, 8. 4 Pa. s(D^ft/jNjiSfcck^85^b95 0 C(DfDBl(7)14fi?;^ 
1 . 29 g /cm3(DW-&l®m fc «k 1/10-1 00 ju ma>*40E#*i * t o3(El(ittf»* £#fc 

o »»*f^i=*t^r, ds c##Ti^yra£;h,&<£?i::> Rt&*f**H£*tl4* 
»£to 0 ig=i-T->r >^I»5|5I4, «ffl<D-7=.iT;ux^ix-*f> (-7?-*- — 

ESBM) TJbS-CA/^ (Al 99. 5j±3JH±± s T^U* 'JttMJSttffl 

(Almeco (Sft&Ml) > "CaWD l~ff Slftl-M L 3 3— t" 

-f >^Lfc7^Sz^A/Usj^, ^; ; 1t^--^>^120^b150 o C-e20^f,120^ 
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MJafMttSLfco #e»*ifcffi»tt"C2iB«i:Jl*10-25/imfl)ttaf*, HH/tf^ti 
£*T*-£ (Gt 0/K TT 0/1) o 
[0 0 5 8] 

mmm 1 2 

24.44g (0. 1mol)(Dv^x -JUzs* h4rvv^> (DPDMS) ^-e24.63g( 
0. 1mol)(7)[iS -(3, 4-xtK^vv^ □^^rv;U)X5 1 ;U] HJ > h^»7> (ET 
MS) lc;^L<m^L^^«=>;^PL/c OS^tlA) 0 Sfeff LTjg^B^ \>XT<T>& O 
IzMULtz : 0.36g (0. 006mol)(Dr-AI0(0H) £18gtf>0. 1N HCI icjlfc L < iff* L 
^^b'Mfo^jDLfc. llUt, £CfrigB,E;t;&lc11. 61 g (0. 1mol)(7)T b>f 
>@££;&L<m#L£:#£4>S^^*PLfro iiDC^^f. MTMOfl-IHL 2 
BJ3 k;H§rW£ C & £ T?«# o 
[0 0 5 9] 

ft L < AM* • L tetf ;1^AIC;S^B^-;iS-ro30^^±lz^>fc y Sis 

, «t0l=:# : l9ELy-=»ajSl4ei^^l=:*'(bLfco £/&^£40°C-efl**l±*)^10 
-20 mbar. 0. 5B#|HK □ — S 'J— xAtKU— £ — ^IL. lETt (7mbar. 4 
5°C) fctSSE*- ?>*5H*|II]te«3t»\ ^(zjJtLfc (U^h'f^k x<J/7-fe> 
Hi) o Z*U=«fcy* 4.3^^8.6 Pa. s<D'ftmm.'Mnt$&tf90 o C(Dmm&Ig.. 1-29 
g /cm3(7)^±4)^?Jt fc <fc 20-1 00 /i m<Z>*iJg#*fr £ t -33!E»14t»^ £t#fc a fUHAWi 

o Sa-f-f tlffl(D-7-a.T;UX^U-^f> C7?> ESBM) 

7;U5"^A/^U (Al 99. 5J±Mtt±s T )Vh 'J 1±MJS1±*iJ (Almec 

[0 0 6 0] 

=i-T-< >^Lfc7;U5=^A/<*;U£. ^»-^>^130°C-e20^r B ^P^ 
ftilLfc. #t.^c^#ttr*ag0^^Jl^1O-2O^m<7D^MIi, 
*14£*rr& (Gt 0/K TT 0/1) 0 
[00 6 1 ] 
1 3 
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24.44g (0. \mQ\)<DV7 3L—j\,is* h + yv7> (DPDMS) &t>*6. 54 g (0. 03mol 
)(Dt°P^'J \~M-m7k%a&. 24. 63g (0. 1mol)(D[j8-(3.4-X7K^S/i/^P^ 
Jpv;u)x^;u] h'J> h+vv7> (ETMS) lcMST?»L<«#L&/><e>S5JjnL. 

[0 0 6 2] 

^L<«f+^^7K;-frL^A^b. £Cf::fil«^£lCl8g<7>0. IN HCI o 
5^ia-tlz^/cU;^PLfco j^iQlC^LN-e. M;S^14B#P a W#£^l+*:o iiJjPlT 
^SfkB^ii tic. Lfcl§;l;£l;*itefl£: vOUc^lb Ltz a 

40°C-ea^J±^)iSi^10-20 mbar, 0. 5B#f^ N P — £ 'J — xA*° U— $ — T?«i31 U 
MI±TT? (7mbar\ 45°C) tt;,W-^>*5f#p B 1i|&^£-t±. fft^lz-fit Lfr (U-vK 
T-*tf;U. x'J^-tz>gJ) „ ZftClJ; LJ s 1.26g/cni 3 (7)¥±^^^fc^U*10-100^m 

-zlT^X-JIs-JS^ W?1r ESBgSD &mi\ T)V^-^1xjU^V (Al 99 

5J±5itt±. T)V± UI4#®;S'ft£iJ (Almeco (S&ffifiK) % ^>^-;UM) tJ-ffUSa 

3f 1 2o*> <=> 1 5o°c-e2o^ •=> 1 Ltz a m e> titz m^ts -caw * js 

£10-20jum(DMil*. «tLfctt#1±S*"r« (Gt 0/K TT 0/1) „ 
[0 0 6 3] 
Uli 1 4 

12. 22 g (0. 05mol)(Dv7x -)\,i>* h + vv7> (DPDMS) M;UT?24. 63 g 
(0. 1mol)(D[/S -(3, 4-X7K^vv^P^^rv;U)x5 L >'U] h 'J > h + r>7> (E 
TMS) lc$L <«t#L^f>^PLf= (S^flsA) „ 3fc*r Lt ;M^B$lilTO <£ 
vlzmmLtz : »L<»#L^?>5.8g (0. 05mol)(7)V b-T 

[0 0 6 4] 

sanLfc. sarnicm*-^ 3gaiTf4^iwiii*$tt[tfc 0 ii*o-rs sierra tit 
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10-20 mbar, 0. 5B#Pffk p — £ 'J -x/\tK U- S — U MJ±T"C (7mbar 

, 45°C) »3t^"— "^>if5^mft«*-&, t»#lc^Lfc (U^Kt^K x 'J ^ 
-fe>SD o ^tilCcfcUs 1. 29 g/cm3(DSFiSffiftfc«fc 1^20-100 nmOJlftJS^fliSti 

C7?> ESBSH) (Al 99. 5J±3itt±s 7 

;U* 'J ttSSJSttSiJ (Almeco (SMftt) . ^>$-;u8i) rffMBS) izSIHMlz 
L 5 -So 

[0 0 6 5] 

□ -f>f>^Lfc7^5-OA/U^^. **3to(— ^>^130°CT'20^ra1in^ 

m\±*m^& (Gt o/n tt o/d „ 

[0 0 6 6] 

H»J 1 5 

25. 3ml0^'J vv^t^v^P fcf^U h U * hJFvv7>, 80. 3m I (0:7 x h 
ijji h + yy7>, 16. 8ml<D->U 73 7*^300-30 (30%. /WuH) . 10ml CD 7K 

*Tf*»(=«#Lfc. *<DW.tit* 'J-x/^7tv°U-^-t:^5O o C<0 

. C*L$^Sp-r^t1ttt»JKlrt?#fr 0 IS^^200°C<7)7^-v h^U- h-h-CAat^ 

[0 0 6 7] 

mmm 1 e 

27.6ml0)7xzi;u h U > h + vv7X 17g©v7i-;bv7>vt-Jk 14 
g(0T- h^^^^UT^^E-^A t h'P+v Kx5H20 s ^l>*10 g 0)H2O£, 
^SJ^^fc^lc^S^ibSO^lcS^'SST', Lfco □ — *«J— x/* 
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